5 UT Ae C [ol OU EB =F PR 20) 


SHENZHEN PANGO MICROSYSTEMS CO.,LTD 


Compact Series CPLD Clock resource (Clock & 
PLL) User Guide 
(UG030003, Version 1.2) 
(2020.3.3) 


Shenzhen Unisplendour Tongchuang Electronics Co., 
Ltd. Copyright infringement must be investigated 


^ g LA " al 
oe Utd 344 Document version revision record 


Document version revision record 


VERSION RELEASE REVISION HISTORY 
NUMBER DATE 
V1.0 2018/10/9 | initial version 
PGC2400 Change to PGC2K 
V1.1 2019/8/7 | delete IO Clock Bridge Diagram 


Delete PLL source synchronous mode of operation 
Delete PLL Schema Diagram of External Feedback 


V1.2 3/3/2020 | Increase PLL LOCK Explanation of how it works; added disclaimer 


https: //innek.ru Compact Series CPLD Clock Resources Clock PLL User Guide 
2/ 48 


Oe Una 


Glossary 


https: 


GLOAL CLK : global clock 

IO CLK : IO clock 

CLKDIV : clock divider 

PLL : Phase Lock Loop 

CPLD : Complex Programmable logic Device 
PFD : Phase-Frequency Detector 

VCO : Voltage Controlled Oscillator 

LPF : Loop Filter 

CP : Charge pump 

APBs : Advanced Peripheral Bus 


LDO : Low Drop Out regulator 
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1. GENERAL INTRODUCTION 


The Compact series products provide rich on-chip clock resources, including two types of clock 
networks, namely the global clock network and the IO clock network. The global clock network consists 
of 8 dedicated GLOBAL CLKs, which are evenly distributed anywhere on the chip. The IO clock network 
includes 4 IO CLKs, dedicated to high-speed interface applications, distributed on the left and right sides 
of the chip, and can be bridged through the IO CLK bridge. IO CLK has the characteristics of high frequency 
and small skew time. In addition, the Compact series products also provide a PLL on-chip to meet the 
needs of users to adjust clock frequency changes and phases, and the Compact series also supports 8 
global signals that can be used as global clocks, so the global clock line supports up to 16. The following 
figure shows the resource distribution diagram of PGC2K, and other devices are similar. 
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Figure 1 Schematic diagram of the main clock resources of PGC2K 


In order to improve the performance of the clock, the Compact series products also provide special 
clock-related IOs. Compared with common IOs, using these clock input pins can avoid the interference 
caused by common wiring resources, thereby obtaining better clock performance. When not used as clock 
input, these clock input pins can be used as ordinary IO. 


The numbers of PLL, GLOBAL CLK and IO CLK in the Compact series products are shown in the table 


below. 
Table 1 Compact Clock resources in series products 
PARAMETER PGC1K PGC2K PGC4K PGC7K 
Number of PLLs 1 1 2 2 
Number of global clocks 16 16 16 16 
IO CLK quantity 4 4 4 4 
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2. DETAILED INTRODUCTION 
(1) Clock input 


The Compact series products provide special clock-related pins, namely clock input pins. There are 
three types of clock input pins, as shown in Table 2. The dedicated input clock pins can be directly 
connected to the internal clock network, thereby reducing interference and improving clock quality. 


The clock input pin can be a pair of differential input ports or a single-ended input port. When the 
dedicated clock is single-input, only the P terminal can be directly connected to the internal clock network. 
When not used as a clock input, the clock input pin can be used as a normal IO. 


Table 2 CLOCK IO clock input 


TYPES OF CLOCK INPUT PIN DESCRIPTION 
Dedicated clock input pins GLOBAL CLK , IO CLK input 
CLOCK IO PLL reference clock input pin PLL reference clock input 
PLL feedback input clock pin PLL external feedback clock input 


In order to meet the needs of adjusting the phase of the input clock in some applications, the 
dedicated clock input pins of the Compact series products provide an optional time delay function. The 
time delay of the input clock is realized directly through GTP IOCLKDELAY. The schematic diagram 
corresponding to TP. IOCLKDELAY is shown in the figure below, the port description is shown in Table 3, 
and the parameter description is shown in Table 4. 


The user can statically configure the delay step (adjust the number of delay chains, the delay of each 
step is 14ps, the minimum number of delay chains is 0, and the maximum number of delay chains is 127 
(8'b0"8'bO111 1111), or use the on-chip DLL obtains a dynamic delay step, and can dynamically fine-tune 
the delay step through user control logic on the basis of dynamic/static configuration. In static 
configuration adjustment mode, MOVE and DIRECTION do not work. 


7 7 CLKIN 
++ DELAY STEP[7:0] CLKOUT #—— 
— DIRECTION 

ad DELAY OB — — 
| MOVE 


Figure 2 Schematic diagram of GTP. IOCLKDELAY 
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Table 3 GTP IOCLKDELAY port description 


PORT SIGNAL INPUT / DESCRIPTION 
OUTPUT 
CLKIN input Clock input from pin 
DELAY STEP [7:0] input Delay steps from DLLs 
DIRECTION input Set to 0 to dynamically increase the delay step, and set to 1 to 
dynamically decrease the delay step. 

LOAD input Active high, load static parameter configuration or delay step value 
from DLL. When LOAD=1’b0, the delay time can be adjusted 
dynamically 

MOVE input The falling edge triggers dynamic fine-tuning, and increases or 
decreases a step according to different DIRECTIONs. 

CLKOUT output Delayed clock output 
DELAY_OB output The delay step dynamically fine-tunes the overflow flag. When 
DIRECTION is set to 0, it becomes high when the internal DELAY STEP 
is 127; when DIRECTION is set to 1, it becomes high when the internal 
delay step is 0. 
Table 4 GTP_IOCLKDELAY Parameter Description 
PARAMETER NAME DESCRIPTION 


DELAY_STEP_VALUE 


Static delay step, valid when DELAY STEP SEL is "PARAMETER" 


DELAY STEP SEL 


"PORT" selects the delay from the DLL step; 


"PARAMETER" selects the delay for static parameter configuration step 


https: 


The use of GTP_IOCLKDELAY can be instantiated directly with source code, taking Verilog 
instantiation as an example: 


GTP_IOCLKDELAY 
Jil 


.DELAY STEP VALUE 


0-127 
DELAY STEP SEL 
) 


I IOCLKDE 
LAY( 


.CLKIN 
.DELAY STEP 
.CLKOUT 
DIRECTION 
LOAD 
MOVE 
.DELAY OB 

y 
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(8'd10 ) //Used for static DELAY STEP setting, 


("PARAMETER") //" PARAMETER" or "PORT" " 


(CLKIN 
(DELAY STEP 
(CLKOUT ) 
(DIRECTION ) 
(LOAD ) 
(MOVE ) 
) 


), 
) 


5 


m 


m 


(DELAY OB 
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In the above example, the corresponding clock CLKIN period is 2000ps, and the CLKDLY STEP VALUE 
parameter is set to 10, then CLKOUT is 140ps later than CLKIN. The timing diagram is as follows. 1 for 
LOAD, 0 for DIRECTION and MOVE. 


DELAY STEP VALUE/ 8'd10 
DELAY STEP[7:0] 


CLKIN 
CLKOUT 
DRICTION 150 
MOVE 1'b0 
l'bl 
LOAD 


Figure 3 Static configuration timing diagram of GTP. IOCLKDELAY 


When adjusting in manual mode, LOAD-1'bO, MOVE is used as the trigger clock of manual mode, 
triggered by falling edge. Each time it is triggered, the input clock increases or decreases by one step. 
DIRECTION controls the direction of the step. When DIRECTION-1'b1, reduce the step; when 
DIRECTION-1'bO, increase the step. The corresponding timing diagram is as follows, and the time for each 
increase or decrease is T1. 


DELAY STEP 
| J g SEXY TN 
CLKOUT | E? FT | | | | 
LT DELAY | | | 
>: T_DELAY-T1 ] | / T DELAY-TI | 
T DELAY-2TI i/ T DELAY-2TI } | 
T DELAY+3TI | : | 
MOVE | 
vivivivl vd | 
E C ee eee 1bl 
DRICTION 
(160 — 
LOAD bl 


1'b0 


Figure 4 GTP_IOCLKDELAY manual delay example timing diagram 


For DELAY OB, as Descriptiond in the figure below, after DIRECTION=1'b0 at time tO, the number of 
occurrences of MOVE falling edges M and the value set by DELAY STEP VALUE or the value x of 
DELAY STEP from the DLL add up to 127, then DELAY OB jumps to a high level, Indicates that the 
adjustable maximum DELAY TIME has been reached, and the step cannot be increased; when 
DELAY STEP VALUE or DELAY STEP is set to 8'dO, such as DIRECTION=1'b1, DELAY OB jumps to a high 
level, indicating that the adjustable minimum DELAY TIME has been reached , the step cannot be reduced 
any more. 
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DELAY_STEP_VALUE/ 8'dx 
DELAY STEP[7:0] 


ow | 
LOAD 1'b0 
LITT bem LISTET 
DRICTION | 150 
DELAY OB | 160 


t0 


Figure 5 Example timing diagram of GTP_IOCLKDELAY signal DELAY_OB jumping high 


ev ns E 
Vb | 
LOAD 1'b0 
T Erig o LUR 
| 101 
DRICTION 1'b0 


DELAY OB 149 


t0 


Figure 6 Example Timing Diagram of GTP_IOCLKDELAY Signal DELAY_OB Jumping High Level 


(2) GLOBAL CLOCK 


The global clock network of the Compact series includes the Global clock tree, the 28:1 selector 
uscmmux, the intelligent 2-to-1 selector uscmd and the buffer uscmdc with dynamic enable, as shown in 
the figure below. The GLOBAL CLK input source is sent from the vertical clock line to the usmcmux input 
terminal located in the middle of the chip. GLOBAL CLK is evenly sent to each column of logical units 
through the Global clock tree. Each of the eight dedicated GLOBAL CLKs provides dynamic enablement, 


and two of the GLOBAL CLKs provide dynamic switching. 
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Figure 7 Schematic diagram of GLOBAL CLK resource distribution 


The input source of GLOBAL CLK is shown in the following table: 
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Table 5 Compact Series GLOBAL CLK Input Sources 


PCLK Clock input from dedicated clock input pin 
PLL_CLKOUTO/1/2/3 PLLs The output clock, corresponding to the PLL Output clock 
CLKOUTO/CLKOUT1/ 
CLKOUT2/CLKOUT3 
SRB routing SRB output, that is, common interconnection output 
IOCLKDIV CLKOUT The clock output from the divider 
OSC The internal oscillator ( OSC ) outputs the clock 


Among them, uscmdc is a buffer with enable control to meet the user's design requirements for 
dynamic control of the global clock input source without generating glitches. Its use is realized by directly 
instantiating GTP_CLKBUFGCE or GTP_CLKBUFG. The schematic diagram is shown in the figure below, the 
corresponding port description is shown in Table 6, and the parameter description is shown in Table 7. 


— ——| CLKIN 
CLKOUT | — 


== CE 


Figure 8 GTP. CLKBUFGCE block diagram 


Table 6 GTP. CLKBUFGCE port description 


CLK input input clock 
CE input CE=1'b1 , CLKOUT=CLKIN ; when CE=1'bO , CLKOUT-1'bO 
CLKOUT output output clock 


Table 7 GTP. CLKBUFGCE Parameter Description 


DEFAULT VALUE value is O 


Taking Verilog as an example, the instantiation of GTP. CLKBUFGCE: 
GTP CLKBUF 
GCE #( 
DEFAULT VALUE (1'b0 ) //1'b0; 
)I GTP CLKBUFGCE ( 
.CLKIN (CLKIN ), 
.CE (CE ), 
.CLKOUT (CLKOUT ) 
); 


When CE is high level, its CLKOUT=CLKIN, when CE is low level, CLKOUT output is low level, its timing 
diagram is shown in the following figure: 
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CLKIN 


1'b1 
CE 1'bO 


CLKOUT 1'bo 


Figure 9 Timing Diagram of GTP_CLKBUFGCE 


The schematic diagram of GTP_CLKBUFG is shown in the figure below, and its port description is 
shown in Table 8. 


— — CLKIN CLKOUT 


Figure 10 GTP. CLKBUFG block diagram 
Table 8 GTP. CLKBUFG port description 
CLKIN input input clock 
CLKOUT output output clock 


The use of GTP CLKBUFG can directly instantiate the module, taking Verilog instantiation as an 
example: 
GTP CLKBUFG 
I GTP CLKBUFG ( 
.CLKOUT (CLKOUT), 


.CLKIN (CLKIN ) 

) 
The timing diagram of GTP. CLKBUFG is shown in the figure below. 

CLKIN | | | 
CLKOUT | 


Figure 11 Timing Diagram of GTP. CLKBUFG 


uscmd is an intelligent 2-to-1 clock signal selector, the control selection signal is triggered no matter 
where the clock is, the user can select the signal to be output, and there is no glitch. The use of uscmd 
can be realized by instantiating GTP. CLKBUFGMUX. The corresponding schematic diagram is shown in 
the figure below, the port description is shown in Table 9, and the parameter description is shown in 
Table 10. GTP. CLKBUFGMUX can realize dynamic switching between two clock sources. Triggered toggle 
(corresponds to TRIGGER MODE="NEGEDGE "). 


CLKINO 
SEL CLKOUT 
CLKINI 


Figure 12 Block Diagram of GTP. CLKBUFGMUX 
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Table 9 GTP. CLKBUFGMUX port description 


CLKINO input input clock 0 
CLKIN1 input input clock 1 

SEL input Clock selection signal, O selects CLKO ; 1 selects CLK1 ; 
CLKOUT output output clock 


Table 10 GTP. CLKBUFGMUX Parameter Description 


TRIGGER MODE Mode "NEGEDGE" 


The use of GTP. CLKBUFGMUX can directly instantiate the module, taking Verilog instantiation as an 
example: 
GTP CLKBUFGMUX #( 
.TRIGGER MODE ("NEGEDGE") // "NEGEDGE", 
)I CLKBUFGMUX ( 
.CLKINO (CLKO), 
.CLKINI (CLK1), 


.SEL (SEL ), 
.CLKOUT 
) (CLKOUT) 


The timing diagram of switching triggered by the falling edge of the clock is shown in the figure below, 
and there is no glitch. When uscmd does not perform clock switching, the use of uscmd can be realized 
by instantiating GTP CLKBUFG directly. 


cuxo A U U U LI LI LJ LI LJ LJ LJ LJ LI | 


CL Kil 


CLK.GUT 


Figure 13 Mode Timing Diagram of GTP_CLKBUFGMUX 


(3) 10 CLOCK 


Compact series devices have 4 IO clocks evenly distributed on the upper and lower sides of the chip. 
The IO clock network provides high-speed and low-skew clocks to IO logic resources. As shown in the 
figure below, the clock after passing through the buffer ioclkgate with dynamic enable function can drive 
the logic resources of the IO, or enter the frequency divider clkdiv for frequency division. 
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PCLK 
IO clock 


PLL_CLKOUTO/1 ioclkgate 


CLK routing 


clkdiv > Global clock 


Figure 14 Schematic diagram of the path into the IO CLK network 


Table 11 Input source of IO clock 


PCLK Dedicated clock PCLK, where the PCLK on the upper and right sides of the chip is input to 
the IO CLK on the upper side, and the PCLK on the left and bottom of the chip is input to 
the IO CLK on the lower side. 

PLL_CLKOUTO/1 The output clock of the PLL corresponds to the PLL output clock CLKOUTO/CLKOUT1. 


CLK_routing The output clock CLK_routing of the SRB. 


The use of ioclkgate in the Compact series is realized by instantiating the corresponding 
GTP_IOCLKBUF. The corresponding schematic diagram is shown in the figure below, the port description 
is described in Table 12, and the parameters are shown in Table 13. 


DI 
CLKOUT 


CLKIN 


Figure 15 GTP_IOCLKBUF block diagram 


Table 12 GTP_IOCLKBUF port description 


CLKIN input input clock 
DI input enable signal 
CLKOUT output output clock 


Table 13 GTP. IOCLKBUF Parameter Description 


GATE EN "TRUE", the enable signal DI is valid; when "FALSE " , the enable signal DI is invalid; 


The instantiation of GTP. IOCLKBUF, take Verilog instantiation as an example: 
GTP IOCLKBUF 
#( 
GATE EN ("FALSE") //FALSE; TRUE 
) I GTP_IOCLKBUF ( 


Compact Series CPLD Clock Resources Clock PLL User Guide 


https://innek.ru 
16/ 48 


oe Utd 344 2. Detailed introduction 


CLKOUT (CLKOUT), 


.CLKIN (CLIN ), 
.DI (DI ) 
); 
When the parameter GATE_EN is "TRUE" or "FALSE", the corresponding timing diagram is as follows. 
CLKIN \ 
l'bl | \ 
DI | 100 | 
CLKOUT |/ pi 
GATE EN ” FALSE ” 
Figure 16 GTP IOCLKBUF Timing Diagram of GATEN="FALSE" 
CLKIN ^ 
bl \ 
DI | 160 
J 
GATE_EN ” TRUE” 


Figure 17 GTP_IOCLKBUF timing diagram of GATEN="TRUE" 


The frequency divider clkdiv divides the frequency of the incoming clock from ioclkgate by 2, 3.5 or 
4. The frequency divider has two output clocks, namely the non-divided output clock CLKOUT and the 
frequency-divided clock CLKDIVOUT. The use of the divider can directly instantiate GTP_IOCLKDIV_E1. 
The schematic diagram of its GTP_IOCLKDIV_E1 is shown in the figure below, the port description is shown 
in Table 14, and the parameter description is shown in Table 15. 


~~~ CLKIN CLKOUT 
~~ RST N 
— ALIGNWD CLKDIVOUT — 


Figure 18 Block Diagram of GTP IOCLKDIV E1 
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Table 14 GTP IOCLKDIV E1 port description 


PORT SIGNAL INPUT / OUTPUT DESCRIPTION 
CLKIN input input clock 
input Provide the function of maintaining the level for the output frequency division 
clock. In the 2 or 4 frequency division mode, it is triggered by the rising edge of the 
ALIGN WD input clock. In an even number of ALIGNWD pulses, when the fourth rising edge of 
the input clock occurs, the frequency division The clock is held for one cycle of the 
input clock. In divide-by-3.5 mode, in each ALIGNWD pulse, when the fourth rising 
edge of the input clock occurs, the divided clock remains for one input clock period. 
RST N input Active Low Reset 
CLKDIVOUT output Divided output clock 
CLKOUT output Undivided output clock 
Table 15 GTP IOCLKDIV E1 Parameter Description 
PARAMETER NAME DESCRIPTION 
DIV FACTOR When it is "DIV DIS", CLKOUT=1’b1, CLKDIVOUT=1’b1, is the frequency division ratio, "2"; "3.5"; "4"; 
When CLKOUT=CLKIN, CLKDIVOUT outputs frequency-divided clock. 
GRS EN Global enable signal, "TRUE", the global enable signal is valid; "FALSE", the global enable signal is invalid. 


The instantiation of GTP. IOCLKDIV E1, take Verilog instantiation as an example: 
GTP IOCLKDIV El HH 


.DIV FACTOR ("DIV DIS" ),  //DIV DIS";"2"; "3.5"; "4": 
.GRS EN ("TRUE" ) //" TRUE"; "FALSE" 

JI IOCLKDIV EN 

.CLKIN (CLKIN j: 

RST N (RST N ), 

.ALIGNWD (ALIGNWD ), 

.CLKOUT (CLKOUT ), 

.CLKDIVOUT (CLKDIVOUT ) 

y 


When DIV DIS" is "2"; "3.5", it is divided by 2, and when divided by 3.5, the timing diagram of the 
clock output by GTP. IOCLKDIV E1 is as follows: 


1bl 


RST_N 1'b0 


CLKIN | 


ALIGN WD 


CLKDIVOUT 


jr edge synchronization 


a 2 3 4 


Hold | gele ot KIN 


CLKOUT 
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Timing diagram of GTP. IOCLKDIV E41 divided by 2 
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l'bl 
RST_N 160 | VFÉEBRISIZERST N 
CLKIN | 


ALIGN WD | Lh 8» b 5 hh " 
| | | Holi cycle gå CLKIN | | | Hold 1 P pai of CLKIN 
CLKDIVOUT 
CLKOUT 


Figure 20 3.5 -point frequency sequence diagram of GTP IOCLKDIV E1 


The IO clock on the upper and lower sides of the chip drives the IO logic of the upper and lower sides, 
respectively. At the same time, the compact series supports IO clock bridge, that is, the IO clock on it can 
drive the IO logic under the chip through the bridge. The IO logic on the chip driving the chip. Users can 
achieve the IO clock bridge by routine GTP. IOCLKMUX. The GTP. IOCLKMUX is shown in the figure below, 
and its port description is shown in Table 16. 


— —71 CLKINO 
^ —|SEL CLKOUT| ~~ 
— —4 CLKINI 


Figure 21 GTP. IOCLKMUX Significant Fragments 


Table 16 GTP. IOCLKMUX port description 


PORT SIGNAL INPUT / DESCRIPTION 
OUTPUT 
CLKINO input input clock 0 
CLKIN1 input input clock 1 
SEL input Clock selection signal, 0 selects CLKO ; 1 selects CLK1 ; 
CLKOUT output output clock 


The use of GTP_IOCLKMUX can be used directly for the module. Taking Verilog as an example: 
GTP_IOCLKMUX 
I IOCLKMUX ( 
.CLKINO (CLKINO ) 
.CLKINI (CLKINI ), 
.SEL (SEL ), 
.CLKOUT 
) (CLKOUT ) 


The timing diagram of the corresponding GTP. iOCLKMUX is as follows. 
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CLKINO l | | 


CLKINI B | | | 


SEL 


CLKOUT | | | | 


Figure 22 GTP. IOCLKMUX timing map 


(4) Phase- locked loop PLL 


1. PLL function overview 


The PLL of the Compact series products provides functions such as frequency comprehensive, phase 
adjustment, and lowering clock offset. The PLL system framework chart is shown in the figure below, 
showing the port signal of the PLL port signal and the basic functional module. The port signal name is 
corresponding to the port of the GTP PLL E2 corresponding to the PLL. 


CPHASE STEP N 
pisces le — = = » PHASE SOURCE 
i | al Phase 
PHASE DIR— Adjust 
PHASE STEP N— —»! » CLKOUT 
Cc LKOUTO 
N »Al—» Divider GATE > CLKOUTO 
PFDEN oo (1~128) 
* 
CLKOUTI 
l Divider 
CLKINI— cix | REFCLK Y Lap” Bl} (1~128) >| GATE —» CLKOUTI 
cLKIN2— Dynamic —-». Divider >! VC 
TEN Sel M | p| PFD | cP || LPF o i SEES 
| cols} cit} Divider GATE |» CLKOUT2 
Pam (1-128) ^ 
| —p! Divider |—*»| S 8 - " — 
$ N ynthesizer CLKOUT3 
v > > DI Quas GATE ++» CLKOUT3 
(1~128) 
/ Internal Feedback OM 
7 LE LKOUTO/CLKOUTI/CLKOUT2/CLKOUT3 
STDBY/PLL PWD/RST/RSTODIV/RSTODIV2/RSTODIV3 Lock » LOCK 
> Detect 
CLKOUTO_SYN/CLKOUT1_SYN/CLKOUT2_SYN/C eect 
APB CLK/APB RST N/APB ADDR/APB SEL/APB EN/APB WRITE/APB WDATA 
> 
Figure 23 PLL's schematic frame diagram 
The main characteristics of PLL are: 
> Support input reference clock dynamic switching function 
» Support internal feedback and external feedback two feedback modes 
» Support fractional frequency division function 
» Supports dynamic enable of output clock 
» Support static and dynamic phase adjustment 
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> Support PLL dynamic configuration 


> Support mutual cascading of output clocks 


2. GTP_PLL_E2 


The PLL in Compact series corresponds to GTP_PLL_E2, whose block diagram of GTP PLL E2 is 
shown in the following figure, and its port description is described in Table 17, and the used parameters 
are described in Table 18. 


CLKOUT 


output 


GTP PLL E2 


Figure 24 GTP. PLL E2 top -level port 


Table 17 GTP. PLL E2 port description 


PLL's reference clock output, the reference clock enters the PLL without entering the clock 
frequency division, PFD, CP, LPF, VCO, and output frequency splitter, directly bypass output 
(bypass PLL); 


CLKOUTO 


output 


PLL's first output clock, with phase adjustment function; 


CLKOUT1 


output 


PLL's second output clock, with phase adjustment function; 


CLKOUT2 


output 


PLL's third output clock, with phase adjustment function; 
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CLKOUT3 output | PLL's fourth output clock, with phase adjustment function; 


output | Dynamic phase adjustment control signal signal; 

1’b0: The control signal comes from the APB interface. 

PHASE SOURCE 1’b1: The control signal comes from the dynamic end, that is, the dynamic end, that is, 
cPHASEP N, LOAD PHASE, PHASE SEL, PHASE DIR, PHASE STEP N. If the user does not 
choose the dynamic port option, the default is to set the dynamic phase adjustment by 
default to the register of the APB interface. 


LOCK output | PLL frequency lock indicator signal is asynchronous signal; when the signal is raised, indicate 
that the PLL feedback clock signal has been locked to the input clock signal; 


CLKIN1 input | PLL refers to the input clock 1; 
CLKIN2 input | PLL refers to the input clock 2; 
CLKFB input | PLL feedback clock; 
CLKIN_SEL input | Enter the clock to select the signal; you can select one of the input clock clkinO and clkin1 as 


an input clock in the input divider. 


PFDEN input | PLL's PFD enables signal; 1’b0 means that PFD is closed, and 1'B1 means PFD opening; 
PFDEN is an optional signal. Users can determine whether PFDEN is effective through static 
configuration parameters pfden_en. 


input | Select the PLL corresponding output clock for phase adjustment; 
2’b00: Select CLKOUTO, 
PHASE_SEL 2’b01: Select CLKOUT3, 
2’b10: Select CLKOUT2, 
2’b11: Select CLKOUT1; 


PHASE DIR input | Choose the dynamic phase and adjust the direction; 1'bO: lag, 1'b1: advance; 


PHASE STEP N | input | Dynamic phase details adjust the trigger signal; each time it triggered, the output clock 
phase adjustment is 1/8 TVCO (TVCO indicates the clock cycle of the input VCO); 


LOAD PHASE input | The current phase fine tone value of the selected channel loads the signal, pulse signal, high 
level is effective; 


CPHASE STEP N| input | Dynamic phase coarse adjustment trigger signals; each trigger, the counter +1, the output 
clock phase adjustment N*TVCO, of which N*TVCO sets the static configuration settings 
through the phase coarse tone static configuration; 


input | CLKOUTO output clock enables control; high levels are effective. The signal is valid when the 
user configures the clkoutO syn en as "true". If the user is equipped with the output of 
CLKOUTO SYN CLKOUTO, or there is no need for signal clkoutO syn, the CLKOUTO output clock has been 
activated unless the PLL is in the Standby mode. 


CLKOUT1 SYN input | CLKOUT1 clock output enables control; high level is effective; the rest is the same as 


clkoutO syn 

CLKOUT2 SYN input | CLKOUT2 clock output enables control; high level is effective; the rest is the same as 
clkoutO syn 

CLKOUT3 SYN input | CLKOUTS clock output enables control; high level is effective; the rest is the same as 
clkoutO syn 


input | The standby mode controls the signal; high level is effective; closing all modules of PLL; 
STDBY signals can be controlled by user logic or Power Controller module. The STDBY signal is 
STDBY optional, controlled by stdby en. When "True", the Stdby signal is valid. When "False", the 
Stdby signal is invalid. 


PLL PWD input | PLL POWER DOWN,; High level is effective; close modules outside LDO; 
input | PLL reset signal, high level is effective, this signal can reset PLL Core (VCO/PFD/CP/LPF) and 
RST all clock frequency divisors. Pull the PLL directly when reset, even if the PLL is in the bypass 


mode. After the reset is released, the PLL starts to enter the lock state, and complete the PLL 
frequency lock after the TLOCK (PLL locking time). 
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PLL reset signal, active high; reset PLL Core ( VCO/PFD /CP/LPF ) and divide input points 
RSTODIV input | All frequency dividers outside the frequency divider; the reset signal cannot reset the 
reference input frequency divider. After the reset is released, the PLL starts to enter the lock 
state, and the PLL frequency lock is completed after T LOCK ( PLL lock time ) time. 
input | PLL reset signal, only resets the output frequency divider CLKOUT2 Divider ; active high. If 
RSTODIV2 the CLKOUT2 output is used in the PLL feedback path, it is recommended that the user use 
the RST/RSTODIV signal to 
bit PLL , instead of using the RSTODIV2 reset signal 
input | PLL reset signal, only resets the output divider CLKOUT3 Divider ; active high. if 
RSTODIV3 The CLKOUT3 output is used in the PLL feedback path. It is recommended that the user use 
the RST/RSTODIV signal to reset the PLL instead of the RSTODIV3 reset signal 
APB_CLK input | PLLs APB interface data bus clock; 
APB_RST_N input | PLLs APB interface data bus asynchronous reset signal, active low; 
APB_ADDR input | PLLs APB interface data bus address; 
APB_SEL input | PLLs APB interface data bus selection signal, select slave device; 
APB_EN input | PLLs APB interface data bus enable signal; indicates the second and subsequent cycles of the 
transfer; 
APB_WRITE input | PLLs APB interface data bus write enable signal; 1'bO : read operation, 1'bO : write 
operation; 
APB_WDATA input | PLLs APB interface data bus data input; 
Table 18 GTP_PLL_E2 Parameter Description 
PARAMETER NAME EFFECTIVE VALUE DEFAULTS FUNCTIONAL DESCRIPTION 
CLKIN_FREQ 10~600 50 input clock frequency 
PFDEN Signal enable configuration; 
PFDEN_EN "FALSE", "TRUE" "FALSE" "FALSE" : PFDEN signal input is invalid; 


"TRUE" : PFDEN Signal input is valid; 


PFDEN_APB_EN 


PLLs PFD Enable signal source configuration; 
"FALSE", "TRUE" "FALSE" "FALSE" : from dynamic port; "TRUE" : from APB 
interface; 


PLLs Frequency detection mode configuration; 


LOCK MODE 1'bO™1'b1 1'bO 1'bO : real-time monitoring mode; 

1'b1 : hold mode 

STATIC RATIOI 1"60 1 Frequency division ratio configuration of the input clock 
divider; 

STATIC RATIOO 17128 1 CLKOUTO The frequency division ratio configuration of 
the frequency divider; 

STATIC RATIO1 17128 1 CLKOUT1 The frequency division ratio configuration of 
the frequency divider; 

STATIC RATIO2 17128 1 CLKOUT2 The frequency division ratio configuration of 
the frequency divider; 

STATIC RATIO3 17128 1 CLKOUT3 The frequency division ratio configuration of 


STATIC RATIOF 


the frequency divider; 

Frequency division ratio configuration of the feedback 
17128 1 frequency divider; integer frequency division: 17128 
Decimal frequency division: 77120 
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FRACN_EN 


"FALSE", "TRUE" 


"FALSE" 


The fractional frequency division function is enabled; 
"FALSE" : the fractional frequency division function is 
turned off; 

"TRUE": the fractional crossover function is on. 


FRACN DIV 


0~65535 


Decimal division frequency decimal configuration; 


PHASE_APB_EN 


“FALSE”, “TRUE” 


“FALSE” 


Dynamic phase adjustment control signal source 
configuration; 

"FALSE": from the dynamic port; 

"True": from the APB interface; 


STATIC_PHASEO 


077 


CLKOUTO phase fine tone value configuration; 


STATIC_PHASE1 


0^7 


CLKOUT1 phase fine tone value configuration; 


STATIC PHASE2 


0^7 


CLKOUT2 phase fine tone value configuration; 


STATIC_PHASE3 


0^7 


CLKOUTS phase fine tone value configuration; 


STATIC_CPHASEO 


0~127 


CLKOUTO phase coarse tone configuration; 


STATIC_CPHASE1 


07127 


CLKOUT1 phase coarse tone configuration; 


STATIC CPHASE2 


07127 


CLKOUT2 phase coarse tone configuration; 


STATIC_CPHASE3 


0~127 


CLKOUT3 phase coarse tone configuration; 


VCOCLK_BYPASSO 


“FALSE”, “TRUE” 


“FALSE” 


VCO clock BYPASS configuration (MUXAO 
configuration); 

"FALSE": Select VCO clock; 

"TRUE": Select the PLL benchmark clock; 


VCOCLK_BYPASS1 


“FALSE”, “TRUE” 


“FALSE” 


VCO clock BYPASS configuration (MUXBO configuration 
bit); 

"FALSE": Select VCO clock; 

"TRUE": Select the PLL benchmark clock; 


VCOCLK_BYPASS2 


“FALSE”, “TRUE” 


“FALSE” 


VCO clock BYPASS configuration (MUXBO configuration 
bit); 

"FALSE": Select VCO clock; 

"TRUE": Select the PLL benchmark clock; 


VCOCLK_BYPASS3 


“FALSE”, “TRUE” 


“FALSE” 


VCO clock BYPASS configuration (MUXDO configuration 
bit); 

"FALSE": Select VCO clock; 

"TRUE": Select the PLL benchmark clock; 


ODIVO_CLKIN_SEL 


073 


MUXA1 configuration before clkoutO frequency 
division; 

0: Select the output of MUXAO; 

1: Select the output of CLKOUT3 -point frequency; 
2: Select the output of CLKOUT1 points; 

3: Select the output of CLKOUT2 -point frequency; 
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073 


MUXB1 configuration before CLKOUT1; 

0: Select the output of MUXBO; 

1: Select the output of CLKOUTO frequency; 

2: Select the output of CLKOUT3 -point frequency; 
3: Select the output of CLKOUT2 -point frequency; 
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MUXC1 configuration before CLKOUT2; 

0: Select the output of MUXCO; 

ODIV2_CLKIN_SEL 073 0 1: Select the output of CLKOUTO frequency; 

2: Select the output of CLKOUT1 points; 

3: Select the output of CLKOUT3 -point frequency; 


MUXD1 configuration before CLKOUTS points; 

0: Select the output of MUXDO; 

ODIV3 CLKIN SEL 073 0 1: Select the output of CLKOUTO frequency; 

2: Select the output of CLKOUT1 points; 

3: Select the output of CLKOUT2 -point frequency; 


MUXA2 configuration after clkoutO division; 

0: Select the output of CLKOUTO frequency; 

1: Select the output of CLKOUT1 points; 

CLKOUTO SEL 074 0 2: Select the output of clkout2 points; 

3: Select the output of CLKOUT3 -point frequency; 
4: Select the PLL benchmark clock; 


After CLKOUT1, MUXB2 configuration; 

0: Select the output of CLKOUT1 points; 

1: Select the output of CLKOUT2 -point frequency; 
CLKOUT1 SEL 074 0 2: Select the output of CLKOUT3 -point frequency; 

3: Select the output of CLKOUTO frequency frequency; 
4: Select the PLL benchmark clock; 


After CLKOUT2, MUXC2 configuration; 

0: Select the output of clkout2 points; 

1: Select the output of CLKOUT3 -point frequency; 
CLKOUT2 SEL 074 0 2: Select the output of CLKOUTO frequency; 

3: Select the output of CLKOUT1 points; 

4: Select the PLL benchmark clock; 


After CLKOUT3, MUXD2 configuration; 

0: Select the output of CLKOUT3 -point frequency; 
1: Select the output of CLKOUTO frequency; 
CLKOUT3 SEL 074 0 2: Select the output of CLKOUT1 points; 

3: Select the output of CLKOUT2 -point frequency; 
4: Select the PLL benchmark clock; 


ClkoutO syn signal enable configuration; 
CLKOUTO SYN EN "FALSE","TRUE" "FALSE" "FALSE": clkoutO syn input is invalid, 
"TRUE": CLKOUTO SYN input is valid; 


Clkout1 syn signal enable configuration; 
CLKOUT1 SYN EN "FALSE","TRUE" "FALSE" "FALSE": clkout1 syn input is invalid, 
"TRUE": CLKOUT1 SYN input is valid; 


Clkout2 syn signal enable configuration; 
CLKOUT2 SYN EN "FALSE","TRUE" "FALSE" "FALSE": clkout2 syn input is invalid, 
"TRUE": CLKOUT2 SYN input is valid; 


Clkout3 syn signal enable configuration; 
CLKOUT3 SYN EN "FALSE","TRUE" "FALSE" "FALSE": cIkout3 syn input is invalid, 
"TRUE": CLKOUT3 SYN input is valid; 
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”CLKOUTO”, 
"CLKOUT1" 
INTERNAL_FB "CLKOUT2", "CLKOUTO" Internal feedback path selection; 
"CLKOUT3" 
"DISABLE" 
"CLKOUTO", 
"CLKOUT1" 
EXTERNAL_FB "CLKOUT2", "DISABLE" Sn. 
"ELKOUT3" External feedback path selection; 
"DISABLE" 
"LOW", "HIGH" 
BANDWIDTH "OPTIMIZED" | Bandwidth selection configuration; 
"OPTIMIZED" 
STDBY signal enable configuration; 
STDBY EN "FALSE", "TRUE" "FALSE" "FALSE" : STDBY Invalid input, 
"TRUE" : STDBY input is valid; 
Reset signal RST enable configuration; 
RST INNER EN "FALSE", "TRUE" "TRUE" "FALSE" : RST Input is invalid, 
"TRUE" : RST input is valid; 
Reset signal RSTODIV enables configuration; 
RSTODIV_EN "FALSE","TRUE" "TRUE" "FALSE" : RSTODIV Input is invalid, 
"TRUE" : RSTODIV input is valid; 
Reset signal RSTODIV2 enable configuration; 
RSTODIV2 EN "FALSE","TRUE" "FALSE" "FALSE" : RSTODIV2 Input is invalid, 
"TRUE" : RSTODIV2 input is valid; 
Reset signal RSTODIV3 enables configuration; 
RSTODIV3 EN "FALSE","TRUE" "FALSE" "FALSE" : RSTODIV3 Input is invalid, 


"TRUE" : RSTODIV3 input is valid; 


https: 


3. Standby mode 


When the design is not needed, the PLL is completely dismissed to save power; the STDBY signal can 
be controlled by user logic or power controller Power Controller module. The STDBY signal is optional, 
controlled by stdby en. When "True", the Stdby signal is valid. When "False", the Stdby signal is invalid.. 


4. PFD off mode 


When the configuration bit PFDEN EN is "false", the user is prohibited from closing the PFD; 


When the configuration bit PFDEN EN is "true", the user is allowed to turn off the PFD, and the user 
can send signal PFDEN - O. PLL PFD will stop working. After PLL enters the mode, the VCO frequency will 
slowly change. 


The PFDEN signal is reduced by the PFD benchmark clock and then controls the PFD after 
synchronization. Therefore, when the user opens and close the PFD, it must ensure that the PFD reference 
clock is normal. 
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5. PLLs working mode 


> PLL clock bypass mode: 


Model 1: After entering the reference clock CLKI into the PLL, it has not passed the frequency division 
and phase frequency detector PFD, charge pump CP, ring filter LPF, and oscillator VCO, output clock 
splitter and other modules. The output is as shown below. 


Mode 2: After entering the reference clock CLKI into the PLL, it has not passed the reference 
frequency division and PFD, CP, LPF, and VCO. However /Clkout2/clk out3 and other module output; the 
clock signal flow direction in the specific bypass mode is as shown below. 


o— > 
< N. [xouro] | UN 
AQ—>Ail-»| Divider | „| Phase | DA) Gare H 
a (1~128) Adjust | 
bí N m N 
. N [CEKOUTI — N 
Sane 
| Bol»|pil—, Divider | , Phase [jT jb , GATE > 
REFCLK | 7 o> (1~128) | Adjust | SESS 
CLKIN — Divider }—> poems / Vig 
| M PFD |—9 CP [—9 LPF vco) — 
\ (NN  |CLKOUT2 N 
å Divider Phase > 
co— cil |_| Phase | 19 XL GATE He 
UN (1-128) Adjust | j 
, | / / 
NM IN [CLKOUT3 DIN 
D) Di >> Divider | „| Phase |, pol » GATE H 
p (1-128) | Adjust | J 
EN | 


Figure 25 PLL bypass output schematic diagram 


» Internal Clock Feedback Mode 


The internal feedback mode, that is, the PLL feedback frequency portal output does not go to the 
clock tree, the feedback clock signal flow is directly implemented locally in PLL, and the clock output from 
the output division is directly entering the PFD through the shortest path through the feedback frequency 
division. Input, as shown in the figure below, FBCLK is the clock feedback internally, and CLKI is the input 
clock. 


[> CLKI CLKOUTO 
CLKOUTI 


|» 
|» 
CLKOUT2 —> 
= 


PLL CLKOUT3 


CLKOUTO ——| 
CLKOUTI ——| 
[9| FBCLK CLKOUT2 — 
| CLKOUT3 —— 


» External Feedback Mode 


External feedback mode, the clock of the PLL output returns from the external feedback from PLL. 
The phase difference between the PLL input and the output end depends on the delay of the feedback 
path. 


Compact Series CPLD Clock Resources Clock PLL User Guide 
27/ 48 


https://innek.ru 


Oe Una 


6. Output frequency programming 
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Fn | REFCLK | Ferp | | | | | Fwo |CLKOUT |__| Fou, CLKOUT 
Fin, EPP BED La CP VEST Ly GATE Ls, 
" Divider | > * * > | Divider | |” | 0/1/2/3 
M V 
Fractional-N (4 | oder 
à Divider 
Synthesizer N 
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Net =N+F rac div 


Figure 27 PLL output frequency calculation box diagram 


The parameters in the figure are defined as follows: 


Table 19 Definition of output frequency programming parameters 


PORT SIGNAL DESCRIPTION 
Fin Enter the reference frequency 
FPFD PFD input reference frequency 
Fvco VCO's output frequency 
Fout The output frequency of clkout0/1/2/3 
M Enter the frequency division of the frequency division 
V The frequency division ratio of the output frequency division 
Neff Frequency ratio of feedback frequency division 
N The integer division ratio of the feedback frequency division 
Frac div Frequent frequency division ratio of feedback frequency division 


Each parameter is calculated as follows, the range of each parameter is shown in Table 20 


Ferp = Fin/M 

Fco = (Fin/M)* V* Neff 
Fou = Fyeo/V 

Nef= N+ Frac div 
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Table 20 PLL input output frequency and range of frequency divider available 


PARAMETER SCOPE UNIT 
Fvco 40071200 MHz 
Four 3.125~600 MHz 
Ferp 10~600 MHz 
m 1~60 Input Divider Ratio 
V 17128 Output Divider Division Ratio 


fractional frequency division: the value | Integer Divide Ratio for Feedback Divider 

N range of Nis 77120; 

Integer frequency division: The value 
range of Nis 17128; 

F rac div ( 1765535 ) /65536 Fractional Divider Ratio for Feedback 

Divider 


Note: The decimal frequency function only supports the PFD benchmark clock frequency 10 ^ 20M Hz. 


7. Fractional Frequency Synthesis 


Compact's PLL supports 16 -bit high -precision decimal score -frequency integrated; 
Ner =n + (f/65536) 


Among them, n is the integer frequency of the feedback frequency division, and the value range of n 
is 7 to 120 when the decimal division is performed; 


Four = Fin * Ner / M 


Fin is the input reference frequency, M is the input reference frequency division. 


8. PLLs lock indicator 


After the PLL input reference clock is stable and the reset signal is released, the frequency locking 
module inside the PLL starts to work, and the two counters of the reference clock domain and the 
feedback clock domain began to count independently. When the counting of the reference clock counting 
device reaches the predetermined value of 8191, the frequency locking module captures the counting of 
the current feedback clock counter, compares the count difference value of the two counter with the lock 
accuracy threshold 9. When the counting difference is less than the precision threshold, it is considered 
to be considered The frequency lock, the PLL LOCK is pulled up, and when the counting difference is 
greater than the lock accuracy threshold, the two counters start counting again and then compared. At a 
certain moment after the frequency is locked, the counting difference between the two counter 
exceeding the locking accuracy threshold is 16 times. It is considered that the PLL is lost and the PLL LOCK 
is lowered. 


The frequency accuracy calculation formula is shown below: 


N —N 
Az N-REECLK—N FBCLK y 0 6 
N REFCLK 


ppm 
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The lock accuracy of the PLL is + 1100ppm, and the locking accuracy is + 2000 ppm. 


When the frequency error is within the lock accuracy, the PLL lock is determined, and the PLL LOCK 
signal is high. 


When the frequency error exceeds the locking accuracy, it is determined that the PLL lock is 
determined, and the PLL LOCK signal is low. 


The frequency lock of PLL is divided into two modes, real -time monitoring mode and maintenance 
mode. The real -time monitoring mode refers to when A < + 1100 ppm, the PLL LOCK is pulled up and the 
frequency error of the real -time detection is not exceeded, as long as it does not exceed + 2000 ppm, the 
PLL LOCK signal continues to keep the high level, otherwise the PLL LOCK signal is low; the maintenance 
mode refers to the PLL LOCK. After the signal is raised, unless the RST signal is valid, the PLL LOCK 
continues to be high. 


Users can configure the parameter lock mode according to their needs to select the locking mode, 
as described in Table 21. Configure lock mode can be implemented by direct routine GTP. PLL E2; or use 
the IPC PLL Advanced Configurations interface to operate the "Lock Latch Mode" option and check the 
selection of the maintenance mode.. 


Table 21 PLL lock mode 
PARAMETER VALUE FUNCTIONAL DESCRIPTION 


Real-time monitoring mode: 

Within the lock accuracy range, LOCK If the signal is pulled high, as long as it does 
1'bO not exceed the precision of loss of lock, the signal LOCK will continue to be pulled 
high, otherwise the signal will be pulled low. 

LOCK MODE 


Hold mode: 
Within the lock accuracy range, LOCK signal is pulled high unless the PLL Reset or 
1'b1 power off, otherwise the LOCK signal remains high. 


9. Output Clock Phase Adjustment 


In the PLL of the Compact series, the phase adjustment contains the phase of fine -tone and the 
thickness of the phase, and is equipped with two control modes: static configuration and dynamic 
configuration. The final adjustment of the phase is determined by these two modes. 


(1) Phase adjustment method: 
> Phase fine tone 


Compared to the input VCO clock, the output clock ClKout0/CLKOUT1/CLKOUT2/CLKOUT3's 
minimum STEP is TVCO/8, and the adjustment range is: O ~ 7/8tvco; where TVco is output for VCO output. 


> Phase coarse tone 


Compared to the input VCO clock, the output clock ClKout0/CLKOUT1/CLKOUT2/CLKOUT3's 
minimum STEP is TVCO, the adjustment range is: [0 ~ v-]*TVCO, V is the output frequency division 
coefficient. 
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(2) Phase adjustment mode: 
» Static configuration 
Static phase fine tone 


The static configurations of the quiccrals of the output clock CLKOUTO, CLKOUT1, CLKOUT2, and 
CLKOUT3 phase are controlled by Static PhaseO, Static Phasel, Static Phase2 and Static Phase3 
respectively; 


The number settings are O. The output clock is frequent compared to the clock of VCO, and the 
configuration value of the fine -tone phase parameters is shown in Table 22. 


Table 22 Static phase fine tuning parameter configuration 


Ium iu osos ne 
STATIC PHASEO 0 
STATIC_PHASE1 2 
STATIC_PHASE2 4 
STATIC_PHASE3 6 


ve FTL PO eee 
CLKOUTO re || 1 ~ 
! Ko ~ 


CLKOUTI i 1 
CLKOUT2 met ] P ^ Loo O Pe d 


Figure 28 Static configuration phase fine-tuning 


CLKOUT3 


Static Phase Coarse Adjustment 


The static configuration of the static configuration of CLKOUTO, CLKOUT1, CLKOUT2, and CLKOUT3 is 
controlled by Static cPhaseO, Static CPHASE1, Static CPHASE2 and Static CPHASE3, respectively. 


The tuning number settings are 0. The output clock is frequent compared to the clock of VCO, and 
the configuration value of the thick -tone phase parameters is shown in Table 23. 


Table 23 Static Phase Coarse Tuning Parameter Configuration 


STATIC_CPHASEO 


STATIC_CPHASE1 


STATIC_CPHASE2 


STATIC CPHASE3 3 
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VCO«0» -0° 


CLKOUTO 


CLKOUTI 


CLKOUT2 


CLKOUT3 


Figure 29 Static configuration phase coarse tone 
Static Phase Fine and Coarse 


Table 24 Phase parameter configuration 


PHASE PARAMETER CONFIGURATION VALUE 
STATIC PHASEO 0 
STATIC_PHASE1 2 
STATIC_PHASE2 0 
STATIC_PHASE3 2 

STATIC_CPHASEO 0 
STATIC_CPHASE1 0 
STATIC_CPHASE2 1 
STATIC_CPHASE3 1 


VCO<0> - 0° | | n 


CLKOUTO ! 


CLKOUTI | | | | 


CLKOUT3 a | | 


Figure 30 PLLs static phase adjustment 


fl 


|] 


The timing diagram of the phase parameter configuration is as shown in the figure above. CLKOUTO 
is generated by dichotomosis by VCO's 0 * clock. Based on CLKOUTO, CLKOUT1 fine -tone phase is TVCO/4, 
and the thick -tone phase is 0; CLKOUT2 fine -tone phase is 0, and the thick -tone phase is TVCO; the 
clkout3 fine -tone phase is TVCO/4, and the thick -tone phase is TVCO. 


> Dynamic adjustment 


Dynamic adjustment can be controlled by the phase dynamic adjustment port. The port signal name 
is shown in Table 25, or the APB interface can be controlled. 


The output port Phase_source is used to indicate the control signal source of the dynamic adjustment 
of the phase. The two adjustments are the same, and the portion of the port control is described in detail 
below. 
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Table 25 Phase dynamic adjustment port signal 


PORT SIGNAL DESCRIPTION 
PHASE SEL From CLKOUTO/CLKOUT1/CLKOUT2/CLKOUT3 Select a clock in the phase shift, as 
For 2'b00 , choose CLKOUTO ; for 2'b01 , choose CLKOUT3 ; for 2'b10 , choose 
CLKOUT2 ; for 2'b11 , choose CLKOUT1 ; 
PHASE DIR Decided whether the output clock phase was shifted in advance or lagging offset. At 


0, the lag is offset; at 1, the offset; 


PHASE STEP N 


Phase fine adjustment, edge-triggered signal for phase adjustment, 


CPHASE STEP N 


Coarse phase adjustment, edge-triggered signal for phase adjustment, 


LOAD PHASE 


Loading signal of the current phase fine adjustment value of the selected channel, 


pulse signal, active high; 


Dynamic phase fine-tuning: 


The dynamic phase fine -tone port contains Phase sel, PHASE DIR, PHASE STEP N, LOAD PHASE. 
The output clock ClKout0/CLKOUT1/CLKOUT2/CLKOUT3 all has the characteristics of dynamic phase, but 
only one output clock can be adjusted each time. 


PHSE SEL and PHASE DIR must keep configuration stable before the Load PHASE signal triggers. 
Load Phase must be released before the Phase Step n signal triggers. By triggering Phase Step n to 
achieve phase adjustment, a STEP (tvco/8) is adjusted for each phase. Phase Step n signal must start 
with logic 1 and start phase adjustment at the rising edge. When switching the phase adjustment channel 
or direction, you need to use the Load PHASE signal to load the current phase fine tone value of the 
selected channel. The timing requires as shown in the figure below. 


PHASE STEP N 


— 


LOAD PHASE | | | 


PHASE SEL y 1 = 
PHASE DIR i CLKOUT1,Positive | | E 
CLKOUTO | | | | E | [i| | | 
CLKOUTI BI | | | E i| | 
a —»« »«—» | 
T" Ins Ins 2*T oo | 1* Tyco 
minket min min min ; min 
P width recovery width | hold 
4*TycotTerxox max ! 
[| 
Tyco: The period of VCO ^! 
Taxox: The period of CLKOUTO/1/2/3 Tyco/8 


Figure 31 Dynamic phase fine -tune timing requirements 
Dynamic phase coarse adjustment: 


The dynamic phase coarse tuning port contains PHASE SEL and CPHASE STEP N. Dynamic phase 
coarse tuning can only be hysteresis, and the output clocks CLKOUTO/CLKOUT1/CLKOUT2/CLKOUT3 all 
have the dynamic phase coarse tuning feature, but only one output clock can be phase adjusted at a time. 


PHASE_SEL must be configured to remain stable until the CPHASE_STEP_N signal is triggered, and 
when PHASE SEL is set, phase adjustment is achieved by triggering CPHASE STEP N, with one n* Tvco 
per trigger (n* Tvco is the coarse adjustment initial value set by static configuration, and n takes the value 
of 07127). The CPHASE_STEP_N signal must start from logic 1 and start phase adjustment at the rising 
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edge, the timing requirement is shown in the figure below. 


CPHASE STEP N 


PHASE SEL ] CLKOUTI 
IL n 


| 


CLKOUTO [ ] F 


cou | | || 


LTTTTT 


rx es and | 
Tyco | | i 
Ins 2*Taxox Å 1 *Terxox i 


min setup min width 'min hold 


pr 
4* Toi xox max E 


Tyco: The period of VCO i 
Taxox: The period of CLKOUTO/1/2/3 (0 «— 
DP Tics 


Figure 32 Dynamic Phase Coarse Timing Requirements 
(3) Phase alignment 


After the power supply is powered on, after the RST/RSTODIV signal is released, the CPLD chip enters 
a steady -state. When the initial phase is the same, the four output clocks of the PLL CLKOUTO/1/2/3 edge 
are aligned. 


10. Output clock class 


|| CLKOUTO Phase |! ODIVO_OUT 
Alt > Divider |> Adjust e >| 
i| (1-128) | 
| — | "m CLKOUTO 
| aaa tea o 
|| CLKOUTI Phase —||ODIVI OUT 
B1|— ———| Divider | a : — > 
!| (1-128) Adjust [ ^ | CLKOUTI 
| | B2! 
| » 
| | [ CLKOUT2 | 
ll C1 [>> Divider — Adjust 1 ( — 
4 | ODIV2 | FH c2| E 
| CLKOUT3 | 
a Divider Nb 
I " p2| CLKOUS 
| 


Figure 33 Output Clock Cascade Block Diagram 


The PLL output clock level is as shown in the figure above. The output clock of the frequency division 
Odiv0/ODIV1/ODIV2/ODIV3) is used by the selector A1/B1/C1/D1 winding to achieve the frequency 
division -level joint function, generating a lower frequency clock Essence The selection of all clock 
selectors in the figure can be configured by static, or dynamically changes through the APB interface. 


https: //innek.ru Compact Series CPLD Clock Resources Clock PLL User Guide 
34/ 48 


oe Utd 344 2. Detailed introduction 


11. Output clock dynamic enable 


PLL input signal clkoutO_syn is used to enable and close the CLKOUTO clock output. When the user 
does not need a CLKOUTO clock, it can close the clock to save power consumption. ClKoutO syn signal is 
optional. When the user configures clkoutO syn en as "true", the signal is valid. 


Similarly, input signals clkout1 syn, clkout2 syn, and clkout3 syn respectively and the configuration 
level clkout1 syn en, clkout2 syn en, clkout3 syn en, respectively, to close clkout1, clkout2 and 
CLKOUTS clocks, respectively. 


Taking the output clock clkoutO as an example, the functional diagram is as follows. 


CLKOUTO SYN EN- “FALSE” 


CLKIN | BE | LI LI LI I 


CLKOUTO | | | BENE | EN | | | 


cum | LE LILI ty LIL Lise 


CLKOUTO SYN | | 


CLKOUTO | 


Figure 34 Output clock GATE Timing diagram 


12. APB interface 


Allow user logic to dynamically change the PLL working parameters through the APB interface. The 
PLL working parameters are changed to the internal register of the PLL through the APB interface. have 
to be aware of is: 


> After the APB rewrite the input division, the output frequency division, and the feedback frequency 
division frequency ratio, the PLL needs to be reset to ensure its normal work. 


> After the initial value of the APB rewritten phase (fine -tone or coarse), the PLL needs to be reset to 
load the initial value. 


Table 26 APB Interface port description 


PORT SIGNAL DIRECTION DESCRIPTION 
APB CLK input Clock, rising edge sampling; 

APB RST N input Asynchronous reset, active low; only reset data bus (do not reset register 

output ) ; 
APB_ADDR[4:0] input Address bus; 

APB_SEL input Select, indicating that the slave device is selected; 
APB_EN input Enable, indicating the second and subsequent cycles of the transfer; 

APB_WRITE input Direction, 0 : read, 1: write; 

APB PWDATA[7:0] input Data bus input; 
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Table 27 Configuration Register Description: Address 0x00 


7:0} R/W FRACN_DIV [7:0] 8 of fractional frequency configuration bit 


Table 28 Configuration Register Description: Address 0x01 


7:0} R/W FRACN_DIV [15:8] 8 of fractional frequency configuration bit 


Table 29 Configuration Register Description: Address 0x02 


7:0} R/W CLKI_DIV[7:0] Input frequency divider frequency division coefficient 
configuration 


Table 30 Configuration Register Description: Address 0x03 


7:0} R/W CLKFB_DIV[7:0] Configuration of the frequency division coefficient of the 
feedback frequency divider; 


Table 31 Configuration Register Description: Address 0x04 


7:0} R/W CLKOUTO DIV[7:0] CLKOUTO Configuration of frequency divider frequency 
division coefficient 


Table 32 Configuration Register Description: Address Ox05 


7:0} R/W CLKOUT1 DIV[7:0] CLKOUT1 Configuration of frequency divider frequency 
division coefficient 


Table 33 Configuration Register Description: Address 0x06 


7:0| R/W CLKOUT2 DIV[7:0] CLKOUT2 Configuration of frequency divider 
frequency division coefficient 


Table 34 Configuration Register Description: Address 0x07 


7:0] R/W CLKOUT3_DIV[7:0] CLKOUT3 Configuration of frequency divider 
frequency division coefficient 
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Table 35 Configuration Register Description: Address 0x08 


7:0| R/W CLKOUTO CPHASE[7:0] CLKOUTO Coarse phase adjustment setting, the 
value range is 07127 


Table 36 Configuration Register Description: Address 0x09 


7:0! R/W CLKOUTO CPHASE[7:0] CLKOUT1 Coarse phase adjustment setting, 
the value range is 07127 


Table 37 Configuration Register Description: Address OxOA 


7:0! R/W CLKOUTO CPHASE[7:0] CLKOUT2 Coarse phase adjustment setting, the 
value range is 07127 


Table 38 Configuration Register Description: Address OxOB 


7:0| R/W CLKOUTO CPHASE[7:0] CLKOUT3 Coarse phase adjustment setting, 
the value range is 07127 


Table 39 Configuration Register Description: Address OxOC 


2:0] R/W CLKOUTO FPHASE[2:0] CLKOUTO Phase fine-tuning static configuration; 
the value range is 0^7 
5:3] R/W CLKOUT1 FPHASE[2:0] CLKOUT1 Phase fine-tuning static configuration; 


the value range is 0^7 
CLKOUTO_SYN signal enable configuration, 
6 R/W CLKOUTO SYN ENABLE 1'b1 : CLKOUTO SYN signal valid 
1'bO : CLKOUTO SYN invalid signal 


CLKOUT1 SYN signal enable configuration, 
7 R/W CLKOUT1 SYN ENABLE 1'b1 : CLKOUT1 SYN signal valid 
1'bO : CLKOUT1 SYN invalid signal 
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Table 40 Configuration Register Description: Address OxOD 


BiTS 


R/W 


CORRESPONDING PARAMETER DESCRIPTION 
NAME AND BIT WIDTH 


R/W 


CLKOUT2 FPHASE[2:0] 


CLKOUT2 Phase fine-tuning static configuration; 
the value range is 0^7 


R/W 


CLKOUT3_FPHASE[2:0] 


CLKOUT3 Phase fine-tuning static configuration; 
the value range is 0^7 


R/W 


CLKOUT2_SYN_ENABLE 


CLKOUT2_SYN signal enable configuration, 
1'b1 : CLKOUT2 SYN signal valid 
1'bO : CLKOUT2 SYN invalid signal 


R/W 


CLKOUT3_SYN_ENABLE 


CLKOUT3_ SYN signal enable configuration, 
1'b1 : CLKOUT3_ SYN signal valid 
1'bO : CLKOUT3 SYN invalid signal 


Table 41 Configuration Register Description: Address OxOE 


BITS 


R/W 


CORRESPONDING PARAMETER 


NAME AND BIT WIDTH 


DESCRIPTION 


1:0 


R/W 


ODIVO CLKIN SEL[1:0] 


CLKOUTO Divider before MUXA1 configuration; 
2'b00 : Select MUXAO Output, 
2'b01 : Select CLKOUT3 The output of the divider, 
2'b10 : Select CLKOUT1 The output of the divider, 
2'b11 : Select CLKOUT2 The output of the frequency divider; 


3:2 


R/W 


ODIV1_CLKIN_SEL[1:0] 


CLKOUT1 Divider before MUXB1 configuration; 
2'b00 : Select MUXBO Output, 
2'b01 : Select CLKOUTO The output of the divider, 
2'b10 : Select CLKOUT3 The output of the divider, 
2'b11 : Select CLKOUT2 The output of the frequency divider; 


5:4 


R/W 


ODIV2 CLKIN SEL[1:0] 


CLKOUT2 Divider before MUXC1 configuration; 
2'b00 : Select MUXCO Output, 
2'b01 : Select CLKOUTO The output of the divider, 
2'b10 : Select CLKOUT1 The output of the divider, 
2'b11 : Select CLKOUT3 The output of the frequency divider; 


7:6 


R/W 


ODIV3_CLKIN_SEL[1:0] 


CLKOUTS Divider before MUXD1 configuration; 
2'b00 : Select MUXDO Output, 
2'b01 : Select CLKOUTO The output of the divider, 
2'b10 : Select CLKOUT1 The output of the divider, 
2'b11 : Select CLKOUT2 The output of the frequency divider; 
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Table 42 Configuration Register Description: Address OxOF 


BITS 


R/W 


CORRESPONDING PARAMETER 
NAME AND BIT WIDTH 


DESCRIPTION 


2:0 


R/W 


CLKOUTO SEL[2:0] 


CLKOUTO Divider after MUXA2 configuration; 
3'b000 : Select CLKOUTO The output of the divider, 
3'b001 : Select CLKOUT1 The output of the divider, 
3'b010 : Select CLKOUT2 The output of the divider, 
3'b011 : Select CLKOUT3 The output of the divider, 

3'b100 : select the reference clock CLKIN ; 


5:3 


R/W 


CLKOUT1_SEL[2:0] 


CLKOUT1 Divider after MUXB2 configuration; 
3'b000 : Select CLKOUT1 The output of the divider, 
3'b001 : Select CLKOUT2 The output of the divider, 
3'b010 : Select CLKOUT3 The output of the divider, 
3'b011 : Select CLKOUTO The output of the divider, 

3'b100 : select the reference clock CLKIN ; 


R/W 


VCOCLK_BYPASSO 


VCO clock bypass configuration ( MUXAO configuration bits ) ; 
1'bO : No bypass ( select VCO clock), 
1'b1 : bypass ( select reference clock CLK IN); 


R/W 


VCOCLK_BYPASS1 


VCO clock bypass Configuration ( MUXBO configuration bits ) ; 
1'bO : No bypass ( select VCO clock), 
1'b1 : bypass ( select reference clock CLK IN); 


Table 43 Configuration Register Description: Address 0x10 


BITS 


R/W 


THE CORRESPONDING PARAMETER 
NAME IS THE BIT WIDTH 


DESCRIPTION 


2:0 


R/W 


CLKOUT2 SEL[2:0] 


CLKOUT2 Divider after MUXC2 configuration; 
3'b000 : Select CLKOUT2 The output of the divider, 
3'b001 : Select CLKOUT3 The output of the divider, 
3'b010 : Select CLKOUTO The output of the divider, 
3'b011 : Select CLKOUT1 The output of the divider, 

3'b100 : select the reference clock CLKIN ; 


5:3 


R/W 


CLKOUT3 SEL[2:0] 


CLKOUTS Divider after MUXD2 configuration; 
3'b000 : Select CLKOUT3 The output of the divider, 
3'b001 : Select CLKOUTO The output of the divider, 
3'b010 : Select CLKOUT1 The output of the divider, 
3'b011 : Select CLKOUT2 The output of the divider, 

3'b100 : select the reference clock CLKIN ; 


R/W 


VCOCLK_BYPASS2 


VCO clock bypass configuration ( MUXCO configuration bits ) ; 
1'bO : No bypass ( select VCO clock ), 
1'b1 : bypass ( select reference clock CLK I N ); 


R/W 


VCOCLK BYPASS3 


VCO clock bypass configuration ( MUXDO configuration bits ) ; 
1'bO : No bypass ( select VCO clock), 
1'b1 : bypass ( select reference clock CLK I N ); 
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Table 44 Configuration Register Description: Address 0x11 


BITS 


R/W 


CORRESPONDING PARAMETER 
NAME AND BIT WIDTH 


DESCRIPTION 


R/W 


STDBY_ENABLE 


STDBY Signal enable configuration; 
1'bO : STDBY signal is invalid, 
1'b1 : STDBY The signal is valid; 


R/W 


PLL_PWD_ENABLE 


PLL_PWD Signal enable configuration; 
1'bO : PLL_PWD signal is invalid, 
1'b1 : PLL_PWD The signal is valid; 


R/W 


RST_ENABLE 


Reset signal RST enable configuration; 
1'bO : RST signal is invalid, 
1'b1 : RST The signal is valid; 


R/W 


RSTODIV_ENABLE 


Reset signal RSTODIV enable configuration; 
1'bO : RSTODIV signal is invalid, 
1'b1 : RSTODIV The signal is valid; 


R/W 


RSTODIV2_ENABLE 


Reset signal RSTODIV2 enable configuration; 
1'bO : RSTODIV2 signal is invalid, 
1'b1 : RSTODIV2 The signal is valid; 


R/W 


RSTODIV3_ENABLE 


Reset signal RSTODIV3 enable configuration; 
1'bO : RSTODIV3 signal is invalid, 
1'b1 : RSTODIV3 The signal is valid; 


R/W 


PLL RST APB 


Function and dynamic port RST consistent; 
1'bO , PLL normal work, 
1'b1 , PLL reset 


R/W 


PLL_PWD_APB 


Function and dynamic port PLL_PWD consistent; 
1'bO , PLL turn on, 
1'b1 , PLL closure; 
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Table 45 Configuration Register Description: Address 0x12 


Bits | R/W | CORRESPONDING PARAMETER DESCRIPTION 
NAME AND BIT WIDTH 


function is consistent with the dynamic port PHASE_SEL ; Select 

PLLs The corresponding output clock is phase adjusted; 2'b00 : 
Select CLKOUTO , 

1:0 | R/W PHASESEL_APB[1:0] 2'b01 : Select CLKOUT3 , 

2'b10 : Select CLKOUT2 , 

2'b11 : select CLKOUT1 ; 


Function with dynamic port PHASE DIR Consistent; select 
dynamic phase fine-tuning direction; 1'bO : hysteresis, 
2 R/W PHASEDIR_APB 1'b1 : look ahead; 


Function and dynamic port PHASE_STEP_N Consistent; dynamic 


3 R/W PHASESTEP N APB phase fine-tuning to adjust the trigger signal; 
Every time it is triggered, the output clock phase is adjusted by 
1/8T vco 
Function with dynamic port LOAD PHASE consistent; 
4 R/W LOAD PHASE APB Loading signal of the current phase fine adjustment value of the 


selected channel, pulse signal, active high; 


Function and dynamic port CPHASE STEP N 


Consistent; dynamic phase coarse adjustment 


5 R/W CPHASEST EP N APB trigger signal; 


Every time it is triggered, the counter is +1 , and the output clock 
phase is adjusted by n*step 
( n*step Initial values configured by static parameters ) 
Dynamic phase adjustment control signal source configuration; 
6 R/W DPHASE SOURCE 1'bO : Control signal comes from dynamic port (SRB), 
1'b1 : Control signal from APB interface; 


PLLs PFD PFDEN Enable signal source configuration; 
7 R/W DPFDEN_SOURCE 1'bO : Control signal comes from dynamic port (SRB), 
1'b1 : Control signal from APB interface; 


https: //innek.ru Compact Series CPLD Clock Resources Clock PLL User Guide 
41/ 48 


oe UA 344 2. Detailed introduction 


Table 46 Configuration Register Description: Address 0x13 


BITS | R/W | CORRESPONDING PARAMETER NAME AND BIT DESCRIPTION 
WIDTH 
PLLs Medium CP Current correction configuration; 
0 R/W ICP BASE TRIM 1'bO : SuA as a step ; 1'b1 : 2.5uA for step ; 
1 R/W FRACN_ENABLE The fractional frequency division function is enabled; 


1'bO : off, 1'b1 : on; 
PLL frequency detection accuracy configuration; 
3'b000 : Lockin : +1100ppm ; Lockout : £2000ppm ; 
3'b001 : Lockin : +5100ppm ; Lockout : +10000ppm ; 
3'b010 : Lockin : +10300ppm ; Lockout : + 20000ppm ; 
3'b011 : Lockin : +15600ppm ; Lockout : +29300ppm ; 
4:2 | R/W LOCK ACCURACY[2:0] 3'b100 : Lockin : 20500 ppm ; Lockout : +40100ppm ; 
3'b101 : Lockin : +30300ppm ; Lockout : +48900ppm ; 
3'b110 : Lockin : +49900ppm ; Lockout : +78200ppm ; 
3'b111 : Lockin : + 550ppm ; Lockout : +1000ppm ; 


PLLs Frequency detection mode configuration; 

5 R/W LOCK_MODE 1'bO : normal frequency detection; 

1'b1 : state hold after frequency lock, unless PLL Reset 
or power off; 

R/W PFDEN_APB PLLs PFD Enable signal; 1'bO : PFD off, 1'b1 : PFD open; 
7 R/W PFDEN_ENABLE PFDEN Signal enable configuration; 

1'bO : PFDEN Signal invalid, 

1'b1 : PFDEN The signal is valid; 


Users can control the control of PLL by direct routine GTP_APB. The schematic diagram corresponding 
to the GTP_APB is shown in the figure below, and the port is as described in Table 47. 


— CLK 
— ——] RSTN 
— ADDR RDATA |——— 
— SEL CCS 
— SEL SPI 
— SEL 12C0 
— SEL RCI 
— | SEL TIMER IRQ —— 
— SEL PLLO 
— set PLLI 
— EN 
— | wR 

— —| WDATA 


IRQ CCS |—— 


Figure 35 GTP. APB schematic diagram 
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Table 47 GTP_APB port description 


PORT INPUT /OUTPUT FUNCTION DESCRIPTION 
CLK Input clock 
RST_N Input Asynchronous reset 
ADDR Input Address bus 
SEL_CCS Input Select CCS 
SEL SPI Input Select SPI 
SEL 12C0 Input Select I2CO 
SEL I2C1 Input Select I2C1 
SEL TIMER Input Select timer 
SEL PLLO Input Select PLLO 
SEL PLL1 Input Select PLL1 
EN Input Enable 
WR Input Reading and writing option 
WDATA Input Data bus input 
RDATA Output Data bus output 
RDY Output Ready signal 
IRQ Output Global IRQ 
IRQ_CCS Output CCS interrupt 


GTP_APB can be instantiated directly using APB, as an example in Verilog: 


GTP_APB 
I GTP_APB ( 
CLK CLK ), 


RSTN RSTN ) 
ADDR (ADDR ) 
SEL CCS (SEL CCS ) 
SEL SPI (SEL SPI  ) 
) 
) 


5 


m 


m 


m 


SEL I2C0 (SEL 12C0 
SEL I2C1 (SEL PCI ), 
SEL TIMER (SEL TIMER), 
SEL PLLO (SEL PLLO ), 

SEL PLLI (SEL PLLI ), 

EN (EN ), 

WR(WR ), 

.WDATA (WDATA  ), 


5 
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RDATA (RDATA ==), 
.RDY (RDY ), 


JRQ(IRQ  ), 
IRQ CCS (IRQ CCS ) 


); 
Among them, the reading and writing timing of the APB is divided into the following: 


> No waiting to write 


cK Ia I1 3 


ADDR X address X 


EN EE 
WDATA X dia X 
RDATA | | | 

RDY 3 


Figure 36 APB No Wait for Write Timing 


> Waiting for writing 


ax ril hd. hd 


Figure 37 APB There is wait for write timing 
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CLK 


ADDR X Al 


WDATA X DI 


am em | Xm X 


» Nowait read 


» Waiting for reading 
CLK 
ADDR 
WR 


SEL 


https://innek.ru 


Figure 38 APB Continuous write timing 


ax [1] 111 


ADDR address | X 


WR 


SEL 


RDATA | Y data Y 


Figure 39 APB has no waiting time for reading 


address | | | X 
A data y 


Figure 40 APB is waiting for reading timing 
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Oe YH 


> Continuous reading 


CLK | | | 


ADDR JCAi | Xa 


EN i | | 


RDATA | ær ix i | 
|| [— ee || 


RDY | | 


Figure 41 APB continuous reading sequence 


> Read after writing 


CLK | | | | | | 


ADDR [ai 


WDATA XD X | | 
ous —— 35 


RDY | 
Figure 42 APB after writing read sequence 


> Write after reading 


Figure 43 APB Read-after-write timing 
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(5) Internal Oscillator (OSC) 


The Compact series provides an internal oscillator OSC that can be used as a clock source. The clock 
of the internal oscillator output can be used as the input source of the global clock. The use of OSC can 
directly routine GTP OSC E2. The structural diagram of the GTP_OSC_E2 is shown in the figure below. 
The port description is as described in Table 48, and the parameters are shown in Table 49. 


CLKOUT output 


CLKOUT |————— 


CLKCRC = 


Figure 44 GTP. OSC E2 block diagram 


Table 48 GTP. OSC E2 port description 


Output clock, the frequency can be changed with the parameter value setting. 


CLKCRC output 


Output clock, without clock switching function, the output fixed frequency is 2.08M clock. 


EN N input OSC Close signal, high level closes OSC, low level opens OSC. 
Table 49 GTP_OSC_E2 Parameter Description 
CLK_DIV Clock frequency division ratio setting, effective value is 07127 . 
USER DIV EN Clock frequency division enable configuration, the value is "FALSE" or "TRUE" , 
and "TRUE" is valid. 


The CLK DIV value achieves 128 points frequency when the value is 0, and the value of 2 points is 
achieved when the value is 1. The corresponding relationship of other values is as described as described 


below.. 


Table 50 Clock frequency configuration 


WINILIO 


125 
126 
127 


266/128 
266/2 


266/2 
266/3 


266/125 
266/126 
266/127 
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Instantiation of GTP_OSC_E2 with Verilog instantiation: 


GTP OSC E2 
#( 
.USER DIV EN ("TRUE"  ) //FALSE; TRUE 
.CLK. DIV (0) // 0-127 
)I GTP_OSC E2 ( 
.CLKOUT (CLKOUT  ), 
.CLKCRC (CLKCRC  ), 
ENN (ENN ) 
); 


When the parameter user div en is "true" and the clk div is 0, the timing diagram is shown in the 
figure below. 


I'b1 


EN N 1'b0 


CLKOUT |_| | |_| 


CLKCRC | | | | 


Figure 45 GTP. OSC E2 sequential map 


3. CONTACTS 


KOHTAaKTbI ANA TEXHUYECKUX N KOMMEPYECKUX BONPOCOB 
OOO «NHK» 
r. Caukr-llerep6ypr, yn. A610ukoga, A. 20, nurep A, od. 504 


contact@innek.ru 
+7 (812) 200-40-37 
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